Abstract. Fleming-Viot processes with mutation, selection and recombination are studied. Their reversible distributions are shown to be characterized as quasi-invariant measures with a cocycle given in terms of the mutation operator, the selection intensity, and the recombination kernel. By using this, we derive not only a necessary and sufficient condition for the Fleming-Viot process to be reversible, but also identify the reversible distributions in the reversible case.
Introduction
Once natural phenomena are modeled by conservative Markov processes, it is of importance to study their stationary distributions. A condition equivalent to stationarity can be given in terms of the generator, say L:
f ∈ Dom(L).
(1.1) However, this is not so easy to solve in general. A more tractable but much stronger condition is reversibility:
As far as jump processes are concerned, this condition can be usually localized and one reduces to equalities connecting jump rates with point masses (or conditional distributions) of P . When P is Gibbsian, this type of equalities is called the condition of detailed balance in physical literature. In the case of diffusion processes in finite dimensions, such a localization is also possible by virtue of integration by parts, and conditions for existence of a reversible distribution have been studied in great detail (see e.g.
[11], [13], [10] ). Roughly speaking, the condition obtained there is that the drift term (i.e., the first order term of L) must be of gradient with respect to a metric defined by the diffusion coefficients. Furthermore, in the reversible case, reversible distributions are identified in terms of a "potential function" whose gradient coincides with the negative of the drift. In this paper, we discuss the same kind of problem for a class of infinite dimensional diffusion processes. The model we consider is a measure-valued diffusion called the Fleming-Viot process. We expect that analogous characterization of the reversible case would hold true. Basic idea proposed here is as follows. We introduce a transformation group {S f } parametrized by bounded, Borel measurable functions f on a given compact metric space E. This group is associated with the diffusion coefficient of the Fleming-Viot process so nicely that the reversibility (1.2) of a distribution P with respect to L can be interpreted as quasi-invariance property
with (f, µ) given by the integral of the drift term along a flow {S uf | − ∞ < u < ∞}. More precisely, the state space of the process is M 1 (E), the class of Borel probability measures on E, and the drift term is regarded as a linear functional b(µ) which is defined in C(E) and depends on µ ∈ M 1 (E). Notion of "shift" on By the chain rule and (1.3), it holds that
This condition is strong enough to imply that
The above symmetry is thought of as a version of the condition that b(µ) is of gradient with respect to {S f }. (1.6) will be used to determine a specific form of b(µ) associated with which the Fleming-Viot process has a reversible distribution. In addition, characterization (1.3) plays an important role in identification of the reversible distribution. Such characterization has been used for other types of infinite dimensional diffusion processes. See e.g. [3] , [8] , [18] and [1] . It should be noticed that the reversibility problem for the Fleming-Viot process incorporating mutation and selection is solved by Li, Shiga, and Yao [12] , in
